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BARRY SADLER*

Shared Resources, Common Future:
Sustainable Management of
Canada-United States
Border Waters
INTRODUCTION
A long tradition of transboundary resource management activities links the United States with Canada and with Mexico, especially with
respect to shared waters. The institutions established for this purpose,
notably the International Joint Commission (IJC) and the International
Boundary and Water Commission (IBWC), have solid records of accomplishment.' In recent years, however, the performance of both organizations has come under critical scrutiny. The focus of concern is their
capability to deal with a new generation of resource and environmental
problems, characterized by increasing complexity, systems interdependency, and scientific and policy uncertainty Examples include the implications of climate change, the corrosive effects of acid rain, and
multiplying conflicts over water resources.
Most indications are that these trends will intensify and continue
to test the responsiveness of the IJC, the IBWC, and their domestic counterparts. This is the theme of the present paper. It involves evaluating societal, environmental, and institutional changes affecting Canada/United
States border waters (reviewed in depth by other participants) in a sustainable development context and a future tense. The emphasis is on
drawing lessons from new approaches to decisionmaking that may help
to maintain options for resource use and management.
ORGANIZING PERSPECTIVES
A new 'water language,' to use Malin Falkenmark's term, is being
fashioned from the concept of sustainable development. 3 This involves an
*Barry Sadler is a private consultant based in Victoria, BC.
1. There is considerable literature on both institutions, including U.S.-Canada Transboundary Resource Issues, (D. Sewell & A. Utton eds, 1986); The U.S,-Mexico Border Region: Anticipating Resource Needs and Issues to the Year 2000 (C. Sepulveda & A. Utton eds., 1984).
2. B. Sadler, The Management of Canada-U.S. Boundary Waters: Retrospect and Prospect,26
Nat. Res. J. 359, 375 (1986).
3. M. Falkenmark, SustainableDevelopment as Seen from a Water Perspective,Perspectives of
Sustainable Development 81 (1988).
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emerging framework of ideas and principles that are appropriate to contemporary realities and uncertainties of global change. Water is seen as an
increasingly scarce and valuable resource, rather than a free good. Its
quality and availability are constrained by an expanding range of conflicts
among instream, riparian, and upland uses. These are driven, in turn, by
the structural coupling of the environment and the economy at all levels.
Resource management, more than ever, demands a holistic rather
than a sectoral approach, one that deals with the full scope of interdependencies of uses and impacts in a systems context. For present purposes,
the nature of this transition will be introduced first, by reference to the
concept of sustainable development; second, by outlining its implications
for the process of water policy making; and third, by placing these in a
transboundary context. The concern here is to develop a set of perspectives that may be helpful for evaluating the responsiveness of the IJC and
related institutions to emerging trends and issues.
On Sustainable Development
Sustainable development is an idea whose time has come-once
again. It has a long history in the conservation literature, reflecting evolving concerns about resource scarcity (that date back to Malthus and the
classical economists), environmental quality, and now the integrity of the
biosphere. Early definitions of the concept focused on biophysical constraints on sustained yield of specific renewable resources (such as a fishery). By comparison, present notions of sustainable development are more
generalized and global, encompassing the processes of social, economic,
and political change that are necessary to ensure human needs are met
and foreclosing the environmenwithout undermining resource systems
4
tal options for future generations.
This sweeping vision, widely promoted by the World Commission on Environment and Development (Brundtland Commission), links
together ecological, economic, and ethical objectives and concerns. It also
connects the choices of today to the consequences of tomorrow. Sustainable development, seen in this context, represents both an environmental
imperative and a moral responsibility. Existing patterns of economic
growth and the decisionmaking processes that shape them constitute an
with natural cycles and systemsunplanned biogeochemical experiment
6
laboratory.
the
as
Earth
the
with
The outcome is uncertain because scientific understanding of the
governing processes is insufficient to permit accurate prediction of
4. J. Dixon & L. Fallon, The Concept of Sustainability: Origins,Extensions, and Usefulness for
Policy,2 Soc'y & Nat. Resources 73 (1989).
5. World Comm'n on Environment and Development, Our Common Future (1987) [hereinafter WCED].
6. S. Schneider, The Changing Climate, 261 Sc. Am. 70 (1989).
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whether and when important global thresholds will be crossed or what
their regional consequences will be. Even so, there is growing evidence of
potentially irreversible changes associated with global warming, ozone
layer depletion, and loss of species.7 As a result, increasing importance is
now accorded to maintaining the stock of natural assets (as compared to
man-made capital) as an insurance of futurity and a hedge against disaster.
Implications for Water Management
Much time and effort is being directed at analyzing the implications of the concept of sustainable development for public policy making,
in general, and for resource management, in particular. Water appears to
be a relatively neglected theme in this line of inquiry. There is, for example, no serious discussion of water resources in the report of the World
Commission on Environment and Development (or in its Canadian counterpart by the National Task Force on Environment and Economy). 8 Yet
water supply and quality are already fundamental constraints on human
settlement and economic development in some parts of the world and are
becoming problematic in many other areas (including the border regions
of North America). It is also evident that world climate and atmospheric
changes could affect every aspect of the hydrologic cycle, often with
unpredictable conseIuences for aquatic ecosystems, fish habitat, and
other resource values.
Water management, accordingly, will become an ever more complex enterprise, fraught with uncertainty and demanding higher degrees
of policy and institutional adaptiveness. 10 For example, there has been a
heavy reliance on technical-engineering approaches to improve or maintain water supply and quality. Climate change, firstly, has implications for
the design and operation of dams and other structures (which are based
on estimates of historical flow patterns: the once-in-one-hundred-year
flood, et cetera). This process, secondly, could and likely will interact synergistically with other cumulative impacts of development activities, and
so may work to counteract or intensify regional hydrological and ecological trends. Resource assessment and management must shift from a reactive to a proactive stance to cope with the scope and magnitude of existing
and emerging threats to fresh water systems.

7. L. Brown, State of the World (1987).
8. WCED, supra note 5; Report of the National Task Force on Environment and Economy
(1987).
9. World Resources 1988-1989 at 186-93 (1989).
10. B. Sadler, Sustainable Development and Water Resource Management, 17 Alternatives 14
(1990).
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The Transboundary Context
A call for an integrated (basinwide) anticipatory (future-oriented)
approach to water resources management is easy to make, but difficult to
implement. This is especially the case in a transboundary context where
resources are shared by two or more countries.11 States are reluctant to
enter into agreements which limit their freedom of action to use and control their territorial resources, or give the appearance of infringing on the
trappings and symbols of sovereignty. Bilateral and multilateral institutions for international river management thus tend to reflect the state of
relationships between countries as well as the state of the art of water
resource planning. On both counts, the politics of cooperation between
Canada and the United States appear to compare favorably with the
record in other parts of the world.
The IJC plays a prominent role in this respect. As a permanent
body for dispute settlement, the Commission's activities invariably command attention in studies of transboundary water management. Yet environmental diplomacy, in reality, reflects a tangled skein of interrelationships, 12 not only between the three nations of North America but also
among different levels of government within the countries. Depending on
the issue, various interest and advocacy groups will intervene through
'para-diplomatic' processes which are becoming more visible and influential.
Given this complexity, it is perhaps remarkable that agreement is
so often reached on problems that enjoin the United States with Canada
and with Mexico; or that elements of approaches promoted by the JJC for
management of the Great Lakes are at the forefront of water policy design
in North America. The alternative view is that the present situation
demands nothing less and probably requires a good deal more if we are
serious about practicing rather than preaching sustainable development.
With this perspective in mind, it is time to take a hard look at the institutional record of Canada/United States transboundary water management, beginning with the state of the resource.

A RESOURCE AT RISK
The above subtitle encapsulates the precarious balance which
exists between the long-term ecological deterioration of the Great Lakes
and recent efforts to maintain and rehabilitate the ecosystem. By extension, other transboundary waters also stand at an environmental cross11. D. LeMarquand, International Rivers: The Politics of Cooperation (1976).
12. J. Carroll, Environmental Diplomacy: An Examination and Prospective of CanadianU.S. Transboundary Relations (1983).

Spring 19931

SUSTAINABLE MANAGEMENT OF BORDER WATERS

roads, although characterized by different combinations of concerns.
Ecological health, comprised of a syndrome of stresses, is difficult to diagnose and measure, but it is a vital yardstick against which to determine
policy and institutional effectiveness.
At the outset, the biogeographical scope and diversity of transboundary waters requires emphasis. The Canada/United States boundary
crosses or coincides with almost 300 water courses and divides several
major river and lake systems. It is often coincident with water east of Lake
of the Woods and cuts across the grain of flow in the west, along the 49th
parallel, and in the far north, down the 141st meridian. For illustrative
purposes, the geopolitical issues of North American water management
can be conveniently organized into eastern and western theaters and
exemplified by reference to the Great Lakes and the interior headwaters of
the Red and Missouri Rivers. Increasingly, however, the binational water
agenda is being framed by spatial linkages created by intermittent proposals for interbasin transfers and by the overarching possibility of global
change.
A Greenhouse World
We live in a greenhouse world in which it is dangerous to continue the throwaway practices of 'cowboy economics.' Kenneth Boulding
coined this term, 25 years ago to summarize a frontier attitude of unthinking, aggressive exploitation of land and water resources, in which the supply of raw materials is assumed to be endless and unrelated to waste
outputs.13 He also contrasted the 'cowboy' or open economy with the
'spaceman' or closed economy in which human activities must be
adjusted to the capacity of natural systems. The metaphor of the greenhouse world of the late twentieth century symbolizes the approaching
limits of a finite Earth.
It is used here as a shorthand term to summarize the new global
order of environmental problems that are emerging. These include: (1)
increases in the level of C02 and other greenhouse gases in the atmosphere which are associated with long-term warming trends; (2) continued thinning of the stratospheric ozone layer, now being detected at the
mid-latitudes as well as the polar regions; (3) persistent acidification of
many streams and lakes in eastern North America and northern, middle,
and eastern Europe; and (4) extinction and loss of living species as14a result
of the destruction and pollution of aquatic and terrestrial habitat.
State of the resource assessments must be linked to long-term
variations of the world's climate and biosphere. Global trends reinforce
13. K. Boulding, The Economics of the Coming Spaceship Earth, in Environmental Quality in
a Growing Economy 3 (H. Jarrett ed., 1966).
14. Brown, supra note 7.
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concerns about the regional integrity of freshwater ecosystems, and the
cumulative impact of localized uses and abuses. While speculative, recent
simulations of a doubling of atmospheric C02 (forecast for the mid-21st
century) indicate the following possibilities: (1) significant increases in
evapotranspiration in the Great Lakes Basin leading to decreased snowpack, lower runoff, reduced soil moisture, and a reduction of net Basin
supply by 25 to 50 percent; and (2) decreasing seasonal flows and heightened seasonal runoff in western interior basins which could widen the
existing gap between water supply and demand. 15
Even more speculative are the ecological perturbations that may
result from hydrological responses to climate change. Clearly, the above
trends are worth worrying about, especially if the potential impacts of
other processes on aquatic species are incorporated into the picture and
related to the existing scale of loss and change. A recent survey, for example, indicates that the conversion of wetlands persists and the quantity
and quality of the resource base is being whittled down. 16 The habitat
available to maintain biodiversity and ecological integrity continues to
decline with increasing human population and economic growth. So does
our margin for error in resource management, and our prospects for
avoiding structural breakdown in the natural systems on which our future
depends.
Regional Concerns and Linkages
At the regional scale, some instructive comparisons can be made
between 'eastern' and 'western' border water concerns. 17 In the more
humid east, the Great Lakes Basin is the dominant focus of concern and
exemplifies issues related to water quality management of a common pool
resource. In the drier western interior, the waters of the upper Missouri
and upper Red River systems form a different transboundary regime characterized by the politics of scarcity and upstream-downstream conflicts
over resource allocation.
The Great Lakes, the inland seas of North America, are the source
of water supply for the industrial heartland of the continent. Over 30 million people live within the boundaries of the Basin, most of them in lakeside cities. Numerous studies document the impacts of human activity on
the Great Lakes Basin ecosystem. Despite the mountain of data, a regional
15. The Potential Effects of Global Climate Change on the United States (J. Smith & D. Tirpak eds., 1989); A. Rango & V. van Katwijk, Water Supply Implications of Clinate Change in
Western North American Basins, in Int'l and Transboundary Resources Issues 577 (1990); T.
Croley, Great Lakes HydrologicalInpacts of 2 X C02 Climate Change,in Int'l and Transboundary
Water Resources Issues 595 (1990).
16. Conservation Foundation, Protecting America's Wetlands: An Action Agenda (1988).
17. 5. Sadler, The Western TransboundaryAgenda,in International and Transboundary Water
Resources Issues 3 (1990).
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interpretation of this information is anything but straightforward. Our
capability to monitor contaminants in the environment exceeds our confidence in evaluating their significance for human health and that of other
18
species.
Several broad patterns of environmental transformation can be
detected with respect to the Great Lakes.
(1) The ecosystem is characterized by a syndrome of stresses that
point to continuing, long-term deterioration of the aquatic
environment (though rates of change in certain key indicators

have slowed or stabilized in recent years).19
(2) The major issue is localized concentration and spatial diffusion of persistent toxic substances and their bioaccumulation
in the food chain. The buildup of chemical contamination
comes from multiple sources and is linked to a range of effects
and risks to human health and to disease and dysfunction in
fish and wildlife.20
(3) Other ecological concerns include eutrophication of nearshore
and offshore waters of the lower lakes from nutrient loadings;
loss and degradation of fish and waterfowl habitat from
dredging, drainage, and other developments; and replacement of21high-value native stocks with exotic, opportunistic
species.
(4) Hydrological problems involve short and long-term fluctuations in water levels of the Lakes, and their relationship to
navigation, flooding, erosion, and consumptive uses. Despite
the seeming abundance of the resource, there is, in effect, no
surplus but rather competition and conflict among uses and
users which is likely to increase -especially if sizable new
diversions of water are entertained. 2
In the western interior, concerns about the allocation of transboundary waters is a pervasive reality of arid land conditions and unlimited economic horizons. Flow regulation projects are in place for the main
connecting rivers to more fully tap available supply. Most of these developments have a long history of design modifications because of their
repercussions on one country or the other. The events leading to the scale
back of the Garrison Diversion, linking the Missouri and Souris-Red sys18. See Sustainable Development and Environmental Assessment: Perspectives on Planning for a Common Future (P. Jacobs & B. Sadler, eds., 1990).
19. H. Regier, Progresswith Remediation, Rehabilitationand the Ecosystem Approach, 13 Alternatives (1986); G. Francis, Rehabilitating the Great Lakes Ecosystems (1979).
20. T. Colborn, Great Lakes, Great Legacy? (1990).
21. L. Dworsky, The Great Lakes: 1955-1986, 26 Nat. Res. J.309 (1986); H. Regier, The Rehabilitation of Great Lakes Fish and Fisheries,J.Great Lakes Research (1986).
22. Int'l Joint Comm'n, Great Lakes Diversions and Consumptive Uses: A Report to the
Governments of the United States and Canada Under the 1977 Reference (1985).
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tems, exemplify the processes and issues at play-including the 'log rolling' linkages to previous and pending projects that are frequently made
by state/province and local interests. 23 More recently, the RaffertyAlameda project on the Souris River in Saskatchewan was a replay of this
approach. that became enmeshed in the Canadian courts.
Looming ahead, there is a much larger problem for the western
interior. The traditional reliance on flow regulation and supply augmentation is nearing the end of its initial phase. Most of the potential storage
sites on the major rivers of the prairie provinces and great plains states are
already developed. Given increasing demands, this approach is either
self-limiting or it must lead to inter-basin transfer on a progressively
larger scales with attendant transboundary implications. 24 Here we move
from inference of trends to conjecture about intentions. A massive scheme
for diverting water from the northward flowing Peace River to the hardpressed south Saskatchewan system is periodically dusted off and considered by the government of Alberta. While this is targeted for internal consumption, the economics of development probably could only be justified
on the basis of a much larger (i.e., American) market for water.
It is also evident that NAWAPA-style solutions to United States
water shortages in the midwest and southwest continue to be entertained.25 The recent completion of United States/Canada Free Trade
Agreement, and now the onset of trilateral negotiations, provide a framework within which such an approach might be legitimated (I use this term
in the narrowest political sense). Strip mining of the Ogallala aquifer,
pressing water deficits in southern California, and the salinization of the
lower Colorado may all contribute to pressures to reopen the case for continental scale diversions with or without the stimulus of climate change.
The history of the west (American and Canadian), noted Wallace Stegner,
one of its foremost chroniclers, is distinguished by the importation of
humid land attitudes and practices into an arid region. 26 He might have
added that the bill is coming due, and could'be considerably larger than
we expect in economic and environmental terms.

23. L. Caldwell, Garrison Diversion: Constraintson Conflict Resolution, 24 Nat. Res. J. 839
(1984).
24. Sadler, supranote 17.
25. P. Pearse et al., Currents of Change: Final Report Inquiry on Federal Waters Policy
(1985). Once again, the Grand Canal Scheme was promoted (e.g., by T. Kierans, one of its foremost Canadian proponents) in a presentation to Waterscapes '91 Conference in Saskatoon,
June 6-8,1991. The subject has also received media attention; see, e.g., J. MacDonald, The Great
CanadianWater Sale, En Route 37-78, 84-86 (1990).
26. W. Stegner, The Sound of Mountain Water (1985).

Spring 19931

SUSTAINABLE MANAGEMENT OFBORDER WATERS

POLICY AND PERFORMANCE: A FOCUS ON THE IJC
During the past decade, there has been no shortage of policy and
institutional responses to transboundary resource and environmental
issues. As noted, the record of the IJC in this regard is both well-documented
and tends to be over-emphasized. For present purposes, the intent is to treat
the IJC as a point of entry into the larger framework of bilateral institutional
arrangements for environmental planning and decisionmaking.
Several introductory points need to be made about the theme and
approach in this section.
(1) The IJC's institutional effectiveness may be judged against: (a)
narrow organizational criteria (e.g., efficiency, accountability);
(b) instrumental success (e.g., settlement of a dispute); or (c)
meeting broad societal goals (e.g., environmental protection).
These criteria are interrelated and reinforcing and, in order of
listing, become correspondingly more difficult to assess and
substantiate.
(2) The crucial test for policy lies in its implementation, and for
institutions in their ability to solve problems. Many forces and
factors, of course, intervene in the real world to mediate
between stated intention and day-to-day execution. And in
the lacunae of compromise between aims and deeds, between
policy and performance, lie cumulative environmental
impacts which are the responsibility of everyone and no one.
(3) In this context, the role and contribution of the IJC in transboundary environmental problem solving can be reviewed on
two levels: (a) what has the IJC directly accomplished given its
mandate and terms of reference? and (b) what has the Commission indirectly accomplished in terms of positively influencing professional, political, and public opinion?
Role and Contribution
Much of the literature on the IJC deals with its jurisdiction, function, and structure, and situates the organization in the context of Canada/United States relationships. The emphasis is often of the legal and
political factors that fetter its role and powers in transboundary resource
and environmental management. 27 In many cases, there is both qualified
approval of the performance of the Commission and calls for institutional
reform to clarify or extend its functional niche in bilateral dispute settlement. At the same time, students of environmental diplomacy underline
why the two governments often choose to not involve the IJC in issues and
prefer to work through other channels.28
27. D. LeMarquand, Preconditionsto Cooperationin Canada/UnitedStates Boundary Waters, 26
Nat. Res. J. 234 (1986).
28. Sadler, supra note 2.
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The Boundary Waters Treaty of 1909, which established and still
governs the Commission's jurisdiction, is analyzed elsewhere in this volume. 29 Quite obviously, the Treaty was created in circumstances and
shaped by viewpoints of a past era. While in need of updating to take
account of contemporary environmental concerns, legal and political analysts have indicated the difficulties standing in the way of renegotiation of
the Treaty. 30 If that is the case, then the emphasis can turn to the evolving
role of the Commission under certain provisions of the Treaty and the
larger institutional umbrella that has been recently stitched together by
bilateral and international environmental agreements.
Under Articles III, IV, and IX of the Boundary Waters Treaty, the
IJC is given a quasi-judicial authority for project approval and an investigative function with respect to matters referred by the two governments.
The former responsibility has largely involved a routine exercise of regulatory and surveillance responsibilities for small scale projects affecting
boundary water levels. Reference investigations have involved progressively more complex and contentious transboundary issues, including
environmental impacts of projects on western rivers and Great Lakes
water quality.
In these matters, the consensus is that Commission, inter alia, has
gained a well-deserved reputation for impartiality and objectivity, for basing its recommendations on joint fact-finding and analysis by technical
boards drawn from the two federal, and state and provincial governments. 31 This approach, itself, hints at why the work of the Commission is
generally scientifically credible and politically acceptable to both governments. Of course, their discretionary use of the IJC, typically confined to
issues on which Canada and the United States do not strongly disagree,
tends to be a self-fulfilling process. It also means the problem solving
potential of the IJC, on occasion, is restricted by the stage at which it is
brought into the picture and the narrow terms of reference that are given.
There are also important differences introduced by the differing standing
that the IJC has in the Great Lakes compared to other border regions.
A Focus on the Great Lakes
The main focus of IJC involvement has been in the Great Lakes,
where it has assumed a near standing role on problems of Lake levels and
pollution. Following initial references on these two matters (in 1964), the
Commission's advisory responsibilities have progressively expanded,
notably under the 1972 and 1978 Great Lakes Water Quality Agreements
29. Treaty Between the United States and Canada Concerning Boundary Waters, Jan. 11,
1909,36 Stat. 2448.
30. D. LeMarquand, The International Joint Commission and Changing Canada-United
States Boundary Relations, Nat. Res. J.(1993).
31. Sadler, supra note 2.
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(GLWQA). 32 The 1978 Agreement contained an unprecedented commitment by Canada and the United States "to restore and maintain the chemical,
physical, and biological integrity of the water of the Great Lakes Basin Ecosystem" (emphasis added). It also strengthened the monitoring and reporting
role of the IJC, which had been given effect under the 1972 Agreement, by
the establishment of the Great Lakes Water Quality Board.
Under the 1978 GLWQA, the IJC introduced two important and
interrelated innovations. A broadly drawn 'ecosystem approach' provides
a framework for Basin-wide management of use and impact interrelationships. Remedial action plans (RAPs) call for environmental restoration of
42 'areas of concern' (AOCs) in the Great Lakes Basin ecosystem. On both
regional and local scales, the strength of the approach being followed
reflects a widespread process of involving all interested parties, not only
government agencies, but community and industry-based groups. In
1987, the GLWQA was further revised by several new annexes which
included adoption of the RAP model and clarification
of and minor
33
adjustments to the Commission's responsibilities.
There has been major progress toward meeting the aims of the
1972 Agreement which focused on eutrophication. A joint report by the
United States National Research Council and the Royal Society of Canada
based that conclusion on the reductions achieved in phosphate loadings,
but also noted that the implementation of control programs and the recovery of the Lakes have been "slow and incomplete." 3 4 More modest
progress was recorded in meeting the objectives of the 1978 Agreement
which focused on toxic contaminants. Some loadings had shown
decreases, others are unchanged or 'possibly' increasing. Despite explicit
language, few corrective measures in the AOCs had been implemented at
the time of the joint study. Even today, the RAP process is still reportedly
in the phase of 'reaching consensus' on goals35for AOCs, and only when
this is achieved will specific actions be taken.
This seems a glacial pace in a greenhouse world, yet collaborative
processes take time and are necessary to get things done the right way.
The incremental nature of change illustrates the gulf that exists between
policy and performance in managing the Great Lakes Basin ecosystem. It
also hints at the institutional limitations that prevent the IJC from being a
32. Great Lakes Water Quality Agreement, Apr. 15, 1972, U. S.-Canada, 23 U.S.T. 301,
superseded by Great Lakes Water Quality Agreement, Nov. 22, 1978, U. S.-Can., T.I.A.S. No.
9257. For an analysis of the negotiation process, see D. Munton, Great Lakes Water Quality: A
Study in Environmental Politics and Diplomacy, in Resources and the Environment 153 (0.
Dwivedi ed.,1980).
33. Revised Great Lakes Water Quality Agreement of 1978, Nov. 18, 1978, U. S.-Can.,
T.1.A.S. No. 9257.
34. National Research Council (U.S.) & Royal Society of Canada, The Great Lakes Water
Quality Agreement: An Evolving Instrument for Ecosystem Management (1985).
35. J.Hartig, Remedial Action Plans, 17 Alternatives 26 (1990).
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true bridging mechanism within what, after all, is a complicated jurisdictional area. All that the Commission can do in this context is to evaluate
and monitor progress, and to advise (or perhaps informally cajole) the
government agencies responsible for implementing the GLWQA. While it
has a unique, binational, basin-wide perspective, the influence of the IJC
on day-to-day decisionmaking is dependent on the confidence and trust
of its client agencies-and varies with personalities. In short, any role as
an independent, supranational environmental watchdog is off limits.
With that said, however, the informal educational role of the
Commission may be much greater than is conventionally acknowledged.
More than most other institutions, the IJC seems to me to have displayed
a past degree of environmental leadership. In particular, the ecosystem
approach and the RAPs may be envisaged as a positive start to developing
a policy and planning infrastructure for translating sustainable development principles into practice-a framework, if you will, for 'thinking globally, acting locally.' A recent report of the IJC also links this approach to
global imperatives of climate change, recognizing that we face an uncertain, 'nonlinear' future. 36 Modest beginnings, perhaps, but an important
advance over current thinking in other quarters of water resource management.
The advocacy value of the IJC's work also appears to be carried
and extended by the so-called 'invisible college' of influential government
and academic scientists who sit on its advisory boards, task forces, and the
like.3 7 Undoubtedly, it also reflects the spadework that the Commission
and its agents put into Great Lakes public involvement in general, and
reaching the constituency of interest groups in particular. A 'boundaryspanning' set of linkages among those groups is emerging. The form and
character of this network was initially issue-oriented, but now appears to
constitute a more permanent binational coalition on the future of the Great
Lakes.
This process is termed 'para-diplomacy' by Ivo Duchacek, in contrast to the 'subnational micro-diplomacy' engaged in by state/provincial
governments. 38 Some observers now consider that these channels may
parallel normal diplomatic exchanges in their influence, and play a catalytic role in transboundary water management. 39 If this is so, the informal
role of the IJC of the Great Lakes Basin may be far greater than institutional analysis of its functional niche would suggest. On the other hand,
the Great Lakes Governors Task Force is critical of the IJC's established
36. JJC, supra note 22.
37. At least I am told this is so by those who participate.
38. . Duchacek, Commentary, 2 Borderlands 1, 5 (1985).
39. The documentary evidence is reflected in ecological manifestos such as F. Christie,
Managingthe Great Lakes Basin as a Home, 12 J.Great Lakes Res. 3 (1986).
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role and40relationship to states and provinces on matters within their jurisdiction.
In the final analysis, the role and contribution of the IJC to Great
Lakes Basin ecosystem management is difficult to disentangle from that of
other institutions. The fundamental issue is whether national, as well as
international, strategies of water resource management are effective (i.e.,
sufficient to maintain the integrity of the ecosystem). The record on this
score is mixed, characterized by positive initiatives and by continuing
deficiencies. 4 1 On the one hand, there are grounds for suggesting the IJC's
ecosystem and boundary spanning approaches provide the right framework for sustainable management of the resource base. On the other hand,
it appears that this framework remains in advance of everyday practice.
Until this gap is closed, incremental declines in resource productivity and
environmental quality will continue.
A More Limited Role in the West
The preoccupation of the IJC with the Great Lakes can be contrasted with its role elsewhere-which is restricted to particular references. However, this does not imply that the Commission's contribution
to problem solving is insignificant. In the western interior, the rivers are
the lifelines of settlement and conflict over water is pervasive. During the
past 15 years, the IJC has dealt with several testing issues related to the
apportionment and pollution of transboundary rivers.
The Garrison Diversion Unit, located in North Dakota, represents
perhaps the most complex and controversial of the IJC's recent western
references. 42 It exemplifies, inter alia, the limitations that are placed on the
IJC by the relatively late stage at which it is called in to investigate a problem. In the case of the Garrison Diversion, this was after the fact of congressional authorization, project design, and land acquisition. As initially
proposed, the project involved the transfer of water from the Missouri to
the Red and Souris River systems (which drain into the Hudson Bay).
Major concerns centered on downstream effects (in Canada) of return
flows, and the introduction of coarse fish species into the Hudson drainage system. The involvement of the IJC resulted in the approval process
being slowed in the United States, and its report helped reduce and redirect the project. However, the practical steps to alleviate Canadian concerns were halting, and the compromise was not well received in North
Dakota.
40. On the other hand, the Great Lakes Governors Task Force has criticized the IJC's established role, including the lack of a formal relationship with states and provinces on matters
within their jurisdictional competence. Great Lakes Governors Task Force, Water Diversions
and Great Lakes Institutional Final Report and Recommendations (1985).
41. Sadler, supra note 10.
42. Caldwell, supranote 23.
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A more satisfactory accommodation of different interests was
achieved in the Skagit River-High Ross Dam reference.43 In this case, the
intriguing aspect was the IJC's adoption of a mediation-type approach to
dispute settlement. The Skagit-High Ross-reference covered a planned
enlargement of a reservoir impoundment-approved by an IJC order in
1942-which the Province of British Columbia wanted set aside. Eschewing formal adjudication, the IJC embarked upon a course of nudging the
parties towards renegotiation and, by a process of prompting and armtwisting, brokered a long-standing and seemingly intractable issue.
Whether this approach would work on a broader basis is not
entirely clear, but prima facie the signs are promising. It involved political
rather than printipled negotiation (in the sense that dispute settlement
theorists use the term 44 ), and the circumstances surrounding the SkagitHigh Ross issue may have been fortuitous. 45 Yet this is always the case: if
mediation is to work properly, the climate must be right. The important
point about the Skagit-High Ross case is that the IJC was willing to exploit
the opportunity and able to function as a neutral, third-party facilitator.
Such skills will be much needed in the future if previously noted
concerns about western water are well-founded. The potential impacts of
climate change on river systems, where supply is already scarce and problematic, point to expanding conflicts over water.46As noted earlier, many
of these concerns already have transboundary dimensions or could eventually acquire them through future reliance on interbasin transfers. The
current reliance on the so-called external approach to water management
(i.e., looking ever greater distances for new sources) can be contrasted
with the ecosystem approach that is evolving in the Great Lakes Basin. On
sustainability grounds, the extensive approach via massive interbasin
transfer should be very much a last resort. It should be entertained only
after demand management and other adaptations have been fully utilized, and even then is likely to be self-defeating if widely pursued. To
think of the diversionary approach as a first step is, in Keith Henry's
words, "sheer and utter nonsense." 47 The IJC has already implied as much
with respect to the Great Lakes (though in more polite terms) and its perspective is even more relevant to the west. Unfortunately, the fact that the
Commission does not have a standing role in the west (as compared to the
43. J. Kim & M. Marts, The Skagit-High Ross Controversy:Negotiation and Settlement, 26 Nat.
Res. J. 261 (1986).
44. R. Fisher & W. Ury, Getting to Yes (1981).
45. Kim & Marts, supra note 43.
46. North to the Arctic and East to the Bay: Policyand InstitutionalPerspectiveson Western River
Management, in Water Policy for Western Canada: The Issues of the Eighties 1-16 (B. Sadler
ed., 1991).
47. K. Henry, Commentary to TrinationalConference on the North American Experience in Man-

aging International Transboundary Water Resources: The Boundary Commission of Canada, the
United States, and Mexico (Boca Grande, FL) (Apr. 19-23,1991).
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its potential contribution to the evolution of regional
Great Lakes) 4dilutes
8
water policy.
And in Conclusion
In the final analysis, the IJC can be said to have displayed an innovative approach to transboundary environmental problems solving
within the legal structures and political strictures that frame its operation.
While restricted, the Commission's instrumental role is not inconsequential and this is especially the case if a liberal view is taken of its informal,
educated role. In the 1980s, the Commission was an 'environmental torch
bearer,' promoting sustainability-oriented concepts and approaches (i.e.,
the ones that matter). This role may matter little with either the institutional analysts concerned with bilateral realities and diplomatic nuances
of United States/Canada relations or the eco-philosophers who distinguish between 'resourcism' and 'deep ecology.' But, pragmatically, the
ecosystem approach seems our best touchstone to start into an uncertain
and threatened future.

TRENDS FOR TOMORROW
There is no shortage of reform agendas for the management of the
Great Lakes (and to a lesser degree other transboundary regions) or of
proposals to improve the IJC and related institutions for bilateral cooperation and dispute settlement. Some are radical; others are pragmatic.
Environmental imperatives drive the former; political caution hedges the
latter. Both are well founded on their premises. The means of linking them
together is the recognition that environmental crisis and threat constitute
the basis for non-incremental policy shifts. Global climate change, in particular, could work as an action-forming mechanism with respect to transboundary water management.
A sense of concern about the sustainability of development and of
major resources being placed at risk is conveyed by recent developments
at national and international levels. During the last five years, numerous
international agreements on climate change, ozone thinning, and acid rain
have been signed or are in the works. On a national level, Canada's Green
Plan outlines the objectives and commitments by which the country aims
to develop sustainability.4 9 Other preoccupations, however, may work
against major national or bilateral commitments to sustainable development (e.g., the North American Free Trade Agreement which is viewed
with suspicion and misgivings by many environmentalists in Canada).
48. Sadler, supra note 17.
49. Canada's Green Plan (1990).

NATURAL RESOURCES JOURNAL

[Vol. 33

The present task thus becomes how to exploit an opening policy
window on improvements to transboundary environmental management. A practical approach, one of enlarging the art of the possible, can be
followed by building on and accelerating promising trends in sustainable
development principles and practices. The emphasis here is on planning
for tomorrow rather than planning of tomorrow. It accords with a strategic, mixed scanning (rather than a rational-comprehensive) model of decican cope adaptively with scientific, policy, and
sionmaking. At best, we 50
weaknesses.
institutional
With this in mind, four building blocks are identified for improving bilateral environmental management: (1) strengthening policy and
institutional frameworks, (2) promoting the science of sustainability, (3)
empowering a resource constituency, and (4) learning by doing. These
themes yield an organizing framework for pulling together a short list of
reform proposals consistent with the recognition that the Great Lakes and
other transboundary resources are at risk and that we face an uncertain
future.
Strengthening Policy and Institutional Frameworks
Step One: Implement existing policy. The most immediate priority is to fully live up to the letter and spirit of existing commitments with
respect to transboundary waters. A classic example is the 1987 Great Lakes
Water Quality Agreement and recent annexes. It is a working document,
broadly consistent with and supportive of the concept of sustainable
development. Just meeting the objectives set out in the Agreement would
go a long way to maintaining and restoring the ecological health of the
ecosystem in general, and the 42 areas of concern in particular.
Sound recommendations on implementation of the Agreement
were made in a joint study by the Conservation Foundation and the Institute for Research on Public Policy. In particular, they stress three fundamentals of environmental housekeeping. (1) The GLWQA is a voluntary
understanding that must be given force by translating its requirements
into regulations. This action-forcing mechanism requires that federal and
state/provincial standards are consistent with the objectives of the
Agreement. (2) Traditional and innovative sources of funding must be
found for the restoration and rehabilitation of AOCs. The costs of actual
cleanup are staggering (in the order of tens of billions of dollars), but so
are the potential human health and economic costs of inaction. (3) Give
50. In brief, the main characteristics of a strategic approach are: (1) a bias toward action
(linking policy to implementation); (2) a selectivity of focus on the important driving issues
(linking data to decisions); (3) a flexible multi-partite, interactive process (linking science,
values, and responsibilities); and (4) an orientation to capacity-building (linking experience
to policy adaptation and skills improvement). For further discussion and exemplification, see
Integrated Approaches to Resource Planning and Management (R. Lang ed., 1986).
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greater emphasis to environmental protection measures, including oil
spill and hazardous materials contingency planning and emergency
response, and control of toxic chemicals. A major spill of oil or hazardous
materials into the Great Lakes ecosystem could be catastrophic. Equally
serious for human and wildlife health may be long-term, low-dose exposure to toxic substances.
Step Two: Make sustainability principles operational through
the ecosystem approach. Both the theme of sustainable development and
the ecosystem approach need to be nailed down. At present, much of the
discussion along those lines is still rhetorical and exhortatory (often for
understandable reasons). The time has come to clarify the 'service values'
of sustainability and to identify the directions that the ecosystem
approach should take to implement these in both eastern and western border regions.
In the case of the Great Lakes, there is no shortage of advice on
this score. Quite the contrary. There may be more written on an ecosystem
approach there than for any comparable region of the world. Most important, however, a proposed Ecosystem Charter has already been drafted
which employs sustainability language51and draws on citizen and sciencebased perspectives of the Great Lakes.
This initiative should be followed by four steps.
(1) Charter review, revision and endorsement by interested agencies and parties. In the initial round, this process would be
informal and low key, but with the idea of encouraging governments to buy-in (perhaps through linkage with their policy
initiatives, such as the Green Plan, Ontario's Environmental
Strategy, and so on).
(2) Legal and institutional analysis of existing agreements with
respect to broadening the scope of goals and principles from
water to environmental management. This approach might
interpret new international conventions for managing global
change with regard to their bearing on binational protocols
and standards.
(3) Petition the two governments to authorize the IJC to develop a
long-range strategy for sustainable development of the Great
Lakes Basin, taking into account key linkages to other systems
and possible long-term changes to the hydrological cycle.
Such a reference would involve testing and grounding the
logic of the ecosystem approach. It would provide a working
framework for translating sustainability principles into opera51. Christie, supra note 39. See also Toward a Transboundary Monitoring Network: A Continuing Binational Exploration (P. Haug ed., 1986).D. Allee & L. Dworsky, Breaking the Incrementalist Trap: Achieving the Unified Management of the Great Lakes Ecosystem (Cornell
Univ. Agricultural Economics Staff Paper No. 90.3,1990).
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tional criteria for decisionmaking and practical guidelines for
integrated management of air, land, and water resources.
(4) Extend this approach to other transboundary regions, suitably
modified and scaled down to reflect salient issues and perspectives. In the interior west, for example, it will be important to have the right framework of regional principles and
procedures in place in advance of any proposals for transboundary, interbasin transfer. Similar comments apply to
marine areas, such as the Puget Sound/Strait of Juan de Fuca,
where there are growing concerns'over transboundary municipal and industrial pollution and risks from shipping of oil
and hazardous materials.
Step Three: Reform the IJC and other bilateral institutions on
the above basis (i.e., where proven deficiencies exist with respect to
implementing existing commitments and/or there are serious grounds
for concern about potential adaptiveness). The assessment of institutional capability in these areas perforce involves covering what Allee and
Dworsky refer to as 'multi-jurisdictional governance.' 52 Quite obviously,
walking very far into this territory involves crossing a political minefield.
What may be most useful at this stage, according to Allee and Dworsky, is
not new authorities but impartial, objective leadership by the IJC.
This means giving some additional thought, first, to the evaluation role of the IJC and its links to implementation responsibilities of government agencies. A key to progress in this area might involve extending
the Commission's role to sustainability auditing and performance review
as part of the requirement for biennial reporting. Such procedures are now
being employed in government and industry. The grounds may exist for
their (grudging?) acceptance by the competent agencies for the Great
Lakes. Given the time and resource demands involved, the IJC should
exercise this function on a selective basis.
On policy responsiveness, IJC leadership would follow from the
ecosystem referral discussed in Step Two. This could be given continuity
by the establishment of an Ecosystem Study Board recommended by Allee
and Dworsky.53 Such a board has the value of both conforming with past
working practice and covering an area of critical present and future
importance.
The JJC should also look at wider application of these options. It
may be impractical for the IJC to have a standing watch on other transboundary regions. But the organization should pay attention to wider dissemination and adaptation of relevant initiatives (for example, the
ecosystem approach).
52. Allee & Dworsky, supra note 51.
53. Id.
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Promoting the Science of Sustainability
Scientific credibility has been one of the hallmarks of the IJC's reference investigations. There have also been attempts to link the natural and
social sciences in support of studies of the Great Lakes Basin ecosystem.
From the perspective of sustainable development, this experience may be
particularly instructive for promoting what some observers consider to be a
paradigm shift in approach to research, analysis, and modeling.
A more holistic, multidisciplinary framework is being promoted
to deal with sustainability issues. This encompasses, for example, the precepts and perspectives of economics, ethics, and ecology. It involves
bridging conventional disciplinary boundaries, and focusing on new concepts and methods for integration and synthesis. Ecological economics is
an example of a new hybrid field that purports to focus on the entire web
of environment-economy interactions at macro time and space scales. 54
The point here is not to promote or discount ecological economics.
It is to suggest that sustainable development implies new research orientations and more innovative, less reductionist science. In that speculative
context, let me suggest a short research agenda relevant to a 'science of
sustainability' that might underpin the ecosystem approach and build on
existing work.
(1) Identification of the integrative concepts and indicators of sustainability for lake and river basins, recognizing that dynamic
ecological and social systems have different change and
'pulse' rates. What, for example, constitutes ecological integrity and biodiversity in the Great Lakes Basin or the Souris
River ecosystems? How can we begin to think about carrying
capacity, 'threshold' change, 'irreversible' loss et cetera?
(2) Valuation of the ecological goods and services performed by
lake and river systems, aquatic species, et cetera, and their
organization into physical and economic formats or accounts.
What, for example, do we mean by the 'natural capital' of a
watershed compared to, say, a fishery? How much can we
afford to lose or substitute without impairing essential services?
(3) Design human ecology models for simulating regional
change. What, for example, are the hydrological, ecological,
and intergenerational distribution implications of global
change for the Great Lakes Basin or the interior west? How do
these vary with different population and industrial development scenarios?
(4) Explore alternative instruments for environmental management in the context of achieving sustainability and coping
with uncertainty. What, for example, is the appropriate mix of
54. R. Costanza, What is Ecological Economics?, I Ecological Econ. 1 (1989).
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regulatory controls and market mechanisms for water management? How might this vary in different configurations of
supply and quality (abundance versus scarcity, pristine versus
degraded)?
(5) Investigate the feasibility and viability of new and conventional resource and industrial technologies for increasing use
efficiencies and lowering impacts. What are the advantages
and costs of a salt water desalinization system for southern
California, or a maintenance and recycle system for the Ogallala states? How might this relate to more extensive
approaches to importing water?
Empowering a Resource Constituency
In the Great Lakes Basin, environmental nongovernmental organizations (ENGOs) are numerous, diverse, and form an influential political constituency. As noted earlier, many of the initiatives for strengthening
policy and institutional frameworks for resource management have come
from this sector. The ENGOs, moreover, are adept at establishing common
cause and brokering further opportunities for widespread public involvement. Both trends can and should be pressed further with a view to
empowering a citizen-based constituency that speaks for sustainable
development and resource stewardship.
In particular, collaborative, consensus-building, decisionmaking
processes provide an important means of translating the commitment to
sustainable development into effective action. These have particular
applicability to water resource conflicts, which tend to be complex, characterized by uncertainties about risk and impacts, and are becoming more
so with the looming effects of climate change.55 Environmental mediation
and other alternative dispute resolution (ADR) procedures are becoming
widely applied in the United States and Canada; and, in principle, they
yield a rich and potentially more productive array of options than56conventional, transboundary negotiations based on bilateral diplomacy.
Not all elements of ADR are necessarily applicable in this context;
but case analyses suggest that many are. Moreover, there is a basis for
which to move in this direction. The IJC, for example, has a track record in
both fostering public involvement and engaging in bilateral negotiations.
The following initiatives would be worth pressing (perhaps by ENGOs in
the first instance): (a) a standing roundtable or policy forum on transboundary water resource issues, and (b) experimentation with mediation
or other ADR procedures by the IJC in undertaking specific investigations.
55. S. Clark, Resolving Water Disputes: Obstaclesand Opportunities,23 Resolve 1 (1991).
56. S. McCreary & F. Szekely, Applying the Principles of Environmental Dispute Resolution to International Transboundary Conflicts: The Case of a U.S./Mexico Environmental
Issue (Working Paper Series of the Program on the Processes of International Negotiation No.
WP-5, 1987).
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Learning from Experience
Learning from experience is critical to social and institutional
change. Environmental monitoring and evaluation systems are instrumental for adaptive policy, fine tuning implementation measures, and correcting programs on the basis of actual as opposed to predicted impacts.
They have been given considerable attention recently by the IJC and others involved in the Great Lakes. It is important, however, that these processes are also firmly linked to capacity-building in the broader
institutional sense of the term.
There are two initiatives that might prove useful for this purpose.
(1) A protocol for treating major transboundary projects as
research and management experiments. This would incorporate requirements for experimental monitoring and research
into terms and conditions. Generally speaking, the greater the
uncertainties associated with the effects of proposed developments, the greater the need and value of effects monitoring,
post-environmental impact statement (EIS)
5 analysis, audit of
results, and dissemination of information. '
(2) The designation of the Great Lakes Basin and other transboundary regions as 'study and demonstration' areas. In all
but name, the Great Lakes are already a laboratory for the
application of research and consultative experiments to test
new approaches in impact assessment, environmental rehabilitation, heritage designation, para-diplomacy, and the like.
Formalizing this approach would encourage innovation, collaboration, and partnership-building among and between
sci58
entists, entrepreneurs, citizens, and policymakers.
POSTSCRIPT ON SCENARIOS OF SUSTAINABILITY
At the end, let us remember why we urge or undertake such
reforms in the first place. The real incentive is the maintenance of shared
resources so there is a common future for the next generation (our children
and theirs). Looking ahead, three scenarios can be imagined -possible
checkpoints on a pessimistic-optimistic spectrum.
(1) End Game is what will happen if the prophets of environmental doom have got it horribly right. This version of 'Apocalypse Now' might involve some combination of a runaway
greenhouse effect, accelerated thinning of the ozone layer,
structural breakdown of natural systems, and tidal waves of
57. B. Sadler, The Evaluation of Assessment: Post-EIS Research and Process Development, in
Environmental Impact Assessment: Theory and Practice 129 (P. Wathern ed., 1988).
58. B. Sadler, The Enterpriseof Sustainable Development, in The Greening of Business: Industry Response to the Environmental Challenge 3 (B.Sadler ed., 1992).
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impoverished people fleeing from degraded and drought
stricken lands.
(2) Future Imperfect will occur if present trends continue partially abated, into the immediate (20-50 years) or long-term
(50-100 years) future. This assumes management interventions are able to slow or halt present rates of environmental
degradation, and no global thresholds are transgressed. But,
perhaps, regional water shortages and pollution loadings
intensify, say, in the southwest, leading to inter-basin transfer
schemes and regional and international conflict.
(3) Unconstrained Choice is the dream of the development optimists. This comes about through technological circumvention
of energy, resource, and pollution/waste constraints, and a
market-led breakout of the demographic trap in which the
third world poor are now caught. Water becomes, once again,
a "free good," i.e., readily available at relatively low cost.

